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(54) TRICONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral rows 7, which arc equidistant from the drill bit axis. The lengths of the tlircc adjacent rows 
l\ 9 £2, and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: tlrl=C2r2=C3g3; rl+tl / 2 < 
r2; r2-H2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load un all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill hit contains legs with journals (not. shown) and self-cleaning cutters 1, 2, and 3 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows i\ y 22 y and £2, which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

Hrl=*2r2=£3g3; 

rl+ei / 2 < r2; r2+e2 / 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C", "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by: 



where ^ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R - bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the Ij-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 



Sjj«2 jrnHij* M« 2. 3: 2 n. 





P >1 At : 2 <5t*<;At. 



where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk -- pulse duration. 
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Therefore, the work being conducted by the Ij-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 

1691497 

where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

P ^ J t h M. 2, 3; J- 1. 2m...ik 

Since the peripheral circular fraction is hroken i!p simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

S Py« const M, 2,3. 

This condition can be met by a drill bit in which three adjacent rows belonging to the 1 " 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e: 

Stj~S2f-S3j-*hi • nrtej^piajny. 

in which case ij|~*nj< f^J ; ' ^ > * + t2J< t3jr 

This type of drill bit provides an identical load on all cutter bearings. 

CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows f 1, £2, arc €3, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 
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(54) 6YPQBOE. TPEXLUAPOWEH IHGE 
flO/IOTO 

(57) M3o6pe7eHHG othocmtcr k nopoflopoopy- 
uia»otueMy MHCTpyMeHty a** 6yp6HMn dcoa- 
^mh, Ua/ib v - noBbruieHMe AO/irooesHocTM 
Ao/iots nyTeM pasHOMepHoro pacnpeAaneHna 
HarpysKii Ha bcb onopw. BypoBoe Tpexuiapo- 



ItUQpOUlHQ 
lUlQpOUlKQ 

imapouik'a 



. uspMunn /ib/iOTO coAep>KMr /iant»i c nan^cMH m 
CMOHTMpOBaHHwe Ha hux nocpeACtBOM chop 

lUaPOUJKM. lifapOUJKM COAep^CaT OAMHdKOBOe 

tco/iMMecTQO TKjpoAOpa3pyuiaK>u*Mx BeHUOB 4, 
'5 vi 6, yAa/ieHHbix ot ocm ao/iot3 Ha paanoe 
pacctOHHtie, n rtepM<j>epMflHue b6huu 7. pas- 
HoyAa/ieHHbie or ecu Aonora. /\nu\4u Tpex co- 
ceAHwx Be h 14 ob It, (2Mb nepsoa. BTopoa n 
Tperbeft tuapotueK CB833Hbt c cooTBeTCTsyio- 

IUMM paCCTOflHHGM CepeflMHW 3TMX BBHtlOB OT 

ocw Ao/ioTa rt» 1*2 w n$ c/ieAytoiuuM cooTHouie- 
HweM hrH2nH3r3; n+h / < re: r2+b/2<nj. 
ripw pa6ore Ao/ioTa o6ecne4HBaeTC5i paBHo- 
MepMoe pacnpeAB'ieHvte Harpy3KH Ha Bee ono- 
pbr3a cneT paspytueHM^ BeHuaMti OAfiHaxoBbix . 
no ri/ioiAaAM KO/ibtiesbix 3oh 3a6oa. 3to cno- 
co6ctByeT no&brujeHtiio AO/iroaeMHOcrm a<wio- 

T3. 2 tin. 
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i/i3o0peTeHne othocmtca k nbpoAopaapy- 
. maiomeMy MHCTpyMeHTy 6ypeHw* cxBa- 

KWH. 

Ue/ib M3o6peTeHMA - noBbiweHHe Aoiro- 
oesMocTW AO/iora nyTeM paoHOMepHoro pac- 
npefle^eHUR Harpy3KM Ha oce onopu. 

Ha <t>wr. .1 npeAcraB^ena pa3eepTKa 111a- 
poujeK Ronojai »a ij>Mr. 2 -cxewa nepeKpbiTMH 

3a6o« nopoMpp33pyLua»OLi4MMM BewitaMM ao- 

/ioTa. , 

BypoBoe TpexmapoiueHHoe aoaoto co- 
A<ep>KMT nanbt c uan^aww (kb npeacTaB/ieHbi) 

WCMOHTMpOBaHHUe Ha HMX nOCpGACTBOM on op 

caM0O4MiuaiotuMecji tuapouiKM 1. 2 w 3^ Ula- 
. pdliJKM coAep^KaxoAMHaKOBoe KOiiimecTBO no- 
poAopaapyiuaioiuMX bqh 140 a 4,. 5' 11 6, 
YAa/ieHHbix ot ocm AO/iOTa Ha pa3Hoe paccTO- 
HHne» m nepvi<}>epMftHbiQ seHuu 7. paaHoyAa- 
zieHHbic ot ocm AOiioTa. A*MHbi Tpex COCeAHMX 
BeHUOB h, I2 m I3. npuHaAAexcaiUMX cobTBeTCTr 
b6hho nepBpfi. BTOpoii h TpeTbero tuapdiUKaM, - 

CBfl3aHb! C COOTBeTCTByioiAMMM paCCTOftHMBMU 

cepeAMH 3tmx B6H140B ot ocm pjonoja n, rz w rij 

C/ieAyWlUMMM COOTHOUJeHMflMM: 
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Harpy3Ka 3y0uoB Pjj tuapouiKM a KaWAbiM 

MOM6HT Bp6M6HM 33BHCMT OT ye/100 MM KOHT3R- 

TMpOBaHiin ay6beB ocTaBtuwxcn BeHubb m sen- 
UOB AByx Apyr^x wapoujeic. 3ts Harpy3xa 
mmcct MMny/ibCHbi^ xapaKi'ep, cwi/ibrio KO/ieO- 
aBtcj* no. Be/iMHMHe m. MMeeT Be poathocth oe 
pacnpeAe/ieHne. riosTOMy Harpy3Ka BeHua 3a 
BpeMn At oueHHeaeTca cpeAHeB3BeujeHHOM 



_k=1 



<5 1* 



At 



2 At , 



15 



20 



25 



I m=ter 2=1313;" 

C2+- 



n+Y<r2; 



< n. 



GypoBob. TpexLtiapoiueHHde AOflOTO pa6o- 

raoT c^QAyiou^HM oGpaooM. 

npH BpaiAGHMn noA narpysKOfi 6yppBoe 
ao/ioto 3a OTpe30K Bpe.MeHM yrnyG/meTcn Ha 
BenwMMHy Ah. npw 3tom xa>KAbift seHen Aono- 
Ta. KpnMR nppiKjjfipviiiHbiy. paapyuiaar cnoio 
Ko/ibueoyKD 30Hy uii/ipMHOft, pa bhom jyimie 
3y6beB, T.e. ixinpuHe aeHua. " - 



tab Pk ~ Be/lMMMHa kto MMny/ibca Harpy3Kw, 
AeftcTByroiAeu Ha 3y6eu; • 

zy - HMc/10 3ybuoa aeHua; 
_ oxk - A^MTe/ibHOCTb MMny/ibca. 

TorAa pa6oTa, coBepwaeMaa IJ-m oeHUOM 
ujajpotuKM npw paspyiueHMM CBoe« KO/ibueBow 
3pHbi «a r/iy6wny Ah. onptiAe/i»eTC»: 

AAi r UPtj.An. 

TAC U — KOO<f>4>Mt^MCIIT_npOnopt4MOHanbMOCTM. 

C/ieAOBaTe/i bHo, Py ~* AAij ^ 2jr. nj'lij. 
CpeAHea3BeLueHHan Harpy3Ka Ha KaxAWP 
ujapOLUxy paBHa: 
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Pj= ^ PiJ 



1=1.2, 3; J- 1,2 n. . 
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Si]-2 7rnj-h|. 1=1. 2. 3; J-1, 2,....n. 



nocKOabxy A/»« AO/iOTTunos B C", "T" w tt K 
MexaHM3M paapyiueHMH 3ao"o?i 6/iM30K k BAaa- 
iiweaHviio, to AwcnepCHOCTb ui/iaMa cmiTaeVcfl 
.OAMHaxosoft ppn coceAHMX BeHuoB. TorAa sen 
pa6oTa no paapyiueHWio aa6on onpeAe^^eTCfi: 



- 40 



nocKonbKy nepm|>epMwHafl KO/ibL\eaan wo- 
n* pa3pyujaeTcn OAHOBpeMeHHOTpeMn BeKi<a- 

MM lUMpMHOM l n KaXAblPi C OflWHa KOBbJM MHC/10M 

3y6uoB, to BoenpMHMMaeMan Harpy3xa Pih6y- 
AQT OAMHaKOBOfl. C>ieAOB are/ib. ho, /v*n o^nna- 
kobom Harpyx<eHHOCTM onop titapoiueK hy>kho 
noTpeSosaTb Bbino/iHeHMA - 



j>] Pij- const 
j =1 



1=1. 2.3. 



i S^.Ah =|Ah .JTR 2 ; 
i=ij=1 
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VAOB/reTBopnTb. TaKOMy" yc/ioBMio MOJKeT 

AO^OTO, O KOTOpOM TpM COC8AHHX 0GHU3, fipw- 

HaA^ex<atAMe 1, 2-« m 3-« ujapoiukaM m pacno- 
TioxeHHbie no Mepe yAa/ieHMff ot UeHTpa 3a66a 
rAe §-K03c|)(t>vmMeHT.noKa3biBaioiAMft 3aTpa- 50 Ha paccTOHHwe rirr^ ra, paapytuaiOTOAw Haxo- 
t« 3Heprww na pa3pyujeHne eAWHMubi o6i>eMa sue no nnomaAii ico/ibueBbie 30Hbi. T.e. • 
nopOAw; . 

R - paAwyc 3a6o«. Sjj=S2j= 3t S3j^l ij - nj= s fej r2i=l3jr3j. 

ComacHO 33K0H3M PMTTMHrepa n Knpnvi- 
neea.paSoTa, BbinonH«eMa« I] aeHiioM npn 55 III • ■ 1 21 

yr/iyO/ieHww na Ah oripeAe/iReTcn: • "P M ? TOM -^-*- , *ij < •* — " 



rzj< rojr 



B T3KOM AonoTB oQecneMMBaeTCfl OAMHa- 
KOBaw Harpy3Ka. Ae«CTByK)U4an na bcb onopu 
ujapouiex. " ' _ 
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OopMyiia M3o6peTeHiiji 

. . EypoBoe TpexuiapoujeMHOe ao/ioto. bkjiio- 
waraiuee ziaribi. c aan^aMn, ycVaHOB/ieHHue Ha . 
hmx nocpeACTBOM onop, caMooHHLnatoiuMecfl 
ujapotuKM c oAHHaKOBbiM KO^MMecTBOM nopo- 
Aopd3pyujaiom^x bchuob, Ka^Abid M3 koto- 
pbix, KpoMe nepvttt>epMflHoro. yAa^eH ot ocm 
AO/iOTa na pa3Hoe paccToaHMe, a nepn4>epwfl- 
hum BeHeu Ha Bcex tuapouiicax paBHoyAa/ien 
ot ocm Ao/iOTa. oTAwmatouieeCH. tcm. mto, 
c Lte/ibk) noBbJtueHna AO/iroBeHHocTw AO/iora ■ 
nyTeM paBHOMepHoro pacnpeAe/ieHWH narpya- 
km Ha Bee bnopu, nopOAOpa3pyiiJ3ioiAMe bsh- 
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Ubi Bbino/tHeH.u pa3HoA aamhu. npw stom a/im- 
Hbi Tpex coceAHt4x BGHLtos It, I2. I3, npMHdAne- 
>Kauuix cooTBBTCTaeHHo nepBoft; btopoh m 
TpeTbeft ujapouiKaM. CBH3aHu c coOTBeTcreyior 

tAMMM paCCTOflHUflMM CepeAHH 3THX BeHUOB OT 
OCH AO/IOTa n.n.nj C/IBAy>OlUMMM COOTHOWe- 

hnHir^tanj; 



■n+j^<ia: 
• 12 

r2+^<r3; 




CocTastiTanb A. HnKonaes 
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KoppcKTOp T.no^wrt 
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